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Changing hammer mills in electric power stations over to compen-

gate impact hammsrs, Elek, sta, 28 no,6:18-19 Je 157, (MIRA 10:8)
(Coal, Pulverized) (Crushing machinery)
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YEMBL'YAROV, V.S., inzh,

Staady motion of the hammer on a hamnor mill. Izv.vyn.;xchnb.
Zav,} goreshur, n0.6153=59 '59 (MIRA 13:h4)
1. Sverdlovskiy gornyy institut imani V,V.Vakhrusheva. Halcomando-

vana kafedroy teoratichaskoy nmakhaniki.
(Crushing machinery)

APPRO-VEBFOR RELEASE: o3/i5/zoo1 " CIA.RDPS6.00513R001962630002-2"



"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962630002-2

B SR O e D T BB
PR I S S RO e T e IR

g
fo B

SOLNTSEV, M.P., dotsent; YRMEL!YANOY, V.8., gtarshiy propodavatel!

Theory of & two-rope grab-loader for loose, small-size
mater}i'als. Izv. vys. ucheb. zav.; gor. shur. no.9:125-132
160, (MIRA 13:9)

1, Sverdlovskiy gornyy institut im, V.V, Vakhrusheva. Rekomend.
kafedroy prikladnoy mekhaniki.
(Ore handling--Equipment and gupplies)
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e i e e T

Analytical determination of the parameters of a centrifugal vibra-
ting sorter. Izv.vys.ucheb.zav.; gor.zhur. 10.3:143-1,8 161,
(MIRA 15:4)
1. Sverdlovskiy gornyy institut imeni V.V.Vakhrusheva; rekomendovana
kafedroy obogashcheniya poleznykh iskopayemykh Sverdlovskogo
gornogo instituta.
(Asbestos) (8orting devices)
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YEMEL Waiov, V. S.
EMEL'fANOY, 7o 20

Udalenic rzhavchiny i preduprezhdenie eia. Sverdlovsk, Mashgiz, 19L6.

Removal and prevention of corrosion.
s0: Mamfacturing and Mechanical Engineering in the Soviet Union, Library

" of Congress, 1953.
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thtomic Vethods in Industrial Progress," Izvestiya, Ho.l1E, 20 ¥ay 55 - page 2
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APPROVED FOR RELEASE: 03/15/2001  CIA-RDP86-00513R001962630002-2



"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962630002-2

S SRR E SN T E.&"{M?‘r A1 R A e YT ik o R EL O RO S L e L

YESEE

sii ]

VWEMELYANOV, V. &.
Associate Mbr, AS USSR

"Radioactive Isotopes”

NOVY MIR, August, 1955
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: AID P - 2868
Subject ¢ USSR/Engineering

" Card 1/1  FPub. 110-a - 1/16
Author . Yemel'yanov, v.S., Mem. Corr. Acad. of Sci. USSR
Title : Utilization of é£omic energy for peace
periodical @ Teploenerge‘cika, 10, 3-8, © 1955
Abstract . A popular review of the theories and development of

nuclear physics. ~ The Soviet atomic power plant
operating on the fission of uranium-235 18 mentioned.
The path of future research 18 indicated and the
difficulties encountered at present are explained.
Possible utilization of radioactive waste necessitates
further research. Materilal needed for the construction
of atomic preactors 18 considered.

Institution : None

Submitted

No date
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\ AID P - 3880
SubJject . USSR/Power Eng. '
card 1/1  Pub. 110-2 - 117
Author : JYemel'yanov, V. §., Corr. Memb., pAcademy of Sciences,
' USSR
Title . Possible utilization of radioactive jsotopes
periodical : reploenergetika, 11, 3-6, N 1955
Abstract : The article discusses in a very general way the, means
of possible utilization of radioactive isotopes in
jndustry and agriculture and lists: some fields where
these processes are already being applied (textiles,
foods, fertilizing, medicine, biochemical processes,
etc.)
Institution @ None

Submitted . No date
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SUBJECT pgse / PHISICS cagD 1/ 2 PA - 1604
AUTHOR EMELYANOV, V.S, BYSTROV,P.D.» EVSTYUKHIN,A.1.
TITLE An Investigation of the Jodide Hethod of Refining Zirkonium.
PERIODICAL Atomnaja Energlie, 1, fasc. 1, 43-51 (1956)

Issued: D / 1956

The present jnvestigation gerved the purpose of explaining the principles of
the prooess of refining as well as of problems of practical interests.
Tests ware carried out in small glass- and quartz veseels under

10-4 mm vaocuum, in which glowing tungsten wires fastened by molybdenum holders
were uped as geperators. Pemperature was measured by means of pyrometera.
Besides eontradictory statements made in 1iterature concerning the influence
exercised by the temperature of the wire on the course taken by reaction, & con-
giderable dependence was found to exist within the range of operation of from
1200 to 1500° 0. In contrast %o gtatements made by other authors, Who velieve
in a slight inorense of dissociation constants within the range above 1450° c,
44 is assumed thet 2rJd -partisl pressure near the wire osnnot inoreas® infini-
tely because the partiél pressures satisfy the equation PJ - PZrJ4 - Ptotal'

The influence exarcised DY the quantity of iodide on reaction velocity:
In the case of small quantities, 3 = 5 mg/50 & ZT» reaction is very short,
apparently pecause of the formation of jow iodides. The curve ghows & distinct

paximun at 12 mg,/1000 om’ vessel volume.
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Atomnaja Energije, 1, fasc. 1, 4351 (1956) CARD 2 /2 PA - 1604

For the dependence of the precipitation velocity on vessel temperature (and
thus on the temperature of the metal) different authors give different data.
1t was found that, on the assumption that the temperature of the ZrJ, is con-

stant, and assuming an optimum steam preasure, the temperature of the vessel
can vary between 235 and 700° C without reaction velocity being influenced.

In the course of the investigation of the problem as to the existence of a
gecond maximum above 420° ¢ the following two ocases were distinguished:

1. If Zr is fine, i.e. if its purface is large, low iodides will form, and at
higher temperatures tetraiodide will be formed which leads to a 2. maximum.

2. In the case of small quantities of the metal in large pleces, there will
always be a surplus of ZrJ4 which determines the vapor pressure and thus tho

reaction velooity, the optimum of whioh is at about 235-240° C.
This hypothesis was confirmed by a further experiment in the course of which
vapor pressure was measured in the vessel.

INSTITUTION:
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 yagr/ Inorganic Chemistry. Complex Compounds " c.

' \ps Jour @ Beferst ZhuT - thimiya, o b, 1957, 11437

Author . Yemel' v V.8., Bystrov P.D., Yevstyudh
Title : ﬁvesti@’don of Jodide Method of 74rconium Retining.' 00mmication 2.
: Loﬁér'mrcmi\m Todides and Eefect of petraiodide pressure on Rate of
Deposition of the Metal

Orig Pub ¢ Atom. energlyd, 1956, No 3, 122-13%

Abstract ¢ In continuation of previous work (part. 1, RZbKhim, 1956 68069) an inves-
tigation vas mnde of the influence of lower jodides (LI and 'wapor pres-
gure of Zrl), on the process rate of zirconium refining by the iodide m=-
thod. Following refining LI are found on the surface of the rav matal
in the form of black, plack-brown, occaaidnall:{"bluieh-black blocm. The

‘deposit a.ppro:dmtes zZri3 in compositibn at reaction flask temperatures
of 300-500°, and that of 2rl, 8t 6o0°. Combining of Zrl), at LI at the

gurface has as & £inal result, according to the authors, elimination of
excess Zrl) on prolonged. i.odiz'ing’a'rid. consequently & jacrease of its

pressure in the reaction flask, which in turn changes the rate. The au-
thors believe that other important gactors vhich apfect the rate of the

4 EArlidinz g ERE T RO SR A RO R BRI L B i
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{emel YANOY, VAR | N
. SUBJECT vssk / PHYSICS cARD 1 /2 PA - 1519
AUTHOR EKEL'JABOV,V.B., EVSTJUCBIH,A.I.
PITLE The Inveetigation of Systems of Fused galts on the Basis of

Thorium Fluoride. Note It Inveatigation of the gystemn
ThF, ~ Ve ¢1 - KCl1.
PERIODICAL Atomnaja Energijs, L fasc. 4y 107-112 (1956)
Issued: 19.10.1956

The system NaCl -‘K01 - ThF4 and the systems HaCl - ThF4 and KC1 - ThF4

therein contained are of importance for the selection of the e}actrolyte on

the occasion of the winning of thorium by means of electrolyais.

The main method employed by the authors for the investigation of these astate
diagrams wasg the thermael analysis (with automatic recording of the gimple and
differentiated curves) of the fused salts. As an auxiliary method they chose
phase analysis by the direct comparison of the X-Tay¥ pictures obtained with
those of pure raw materials: ThF NaCl and KC1. FurthermoTe, microstructure
analyses of the microsection gsurfaces of these salt alloys were carried out.
production and properties of the paterial examined are described. There f0110¥8
the discussion of the investigation of the systems ¥aCl - Th?4 and KC1l - ThF4.

Conclusions: The staté diagranm found here of the systen HeCl - ThF4 belongs 'O

the diagrans of eutectic type with lacking diaplaceability of components in the
golid state. The eutecticum i35 at 23 molecular percents ThF4 and 7129 C.
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Atomnajs Energlis 1, fasc. 4 107-112 (1956) caRD 2/ 2 pPA - 1919
The state diagranm of the systen XC1l - ThF4 48 also of the eutectic type with
the eutecticul at 23 molecular percents ThF4 and 704° ¢c. The components of

~ this gystem are practically insoluble in the solid state.
On the occasion of the fusing of KC1 and ThF4 in the presence of oxigen OT

humidity, complex compounds of the type KxﬁhyF are produced, where x= 1,

x+4y
= 2 or 6. Also these complex compounds with KC1 give diagrams of the

eutectic type.
In conclusion & polythermal gection of the }riple systen NaCl - KC1 - Th?4

through (1 HaCl ¢ 1XC1) - ThF4 is constructe&. On this gection the 1owest

point of the 1line of eutectic cryetallization 1s at about 40 weight percenis
ThF, (12,6 moleculer percents) and 626° C-

INSTlTUTION:
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SUBJECT ygsR / PHYSICS carp 1/ 2 pA - 1756 N
LUTHOR - EMEL' JANOV, V.S 5YSTJUCHIN,A.I.
TITLE The Investigetion of Systens of Holten galts on the Basis cf

Thorium ¥luoride. .
PERIODICAL Atomnajs Enersila, 1, fasc.d 60-85 (1956)
Igsued: 1 ] 1951

By means of ghermographic roentgenographic and other methods of analysis the
state diagrams of the sgystem NaF - ThF with four chemical compounds

(Na ,ThFgi a-HazThF6,‘B—Na2ThF6, ReThFe, NaTthg) and of the system KE-ThE

. with 6 chemical compounds (x ThF ) K.ThF., K Th,F KThF., KTa F_,KThF )
re. constructed. ' : .5 9 f 313 21 >’ 29 62
the system Ha?P -K¥ - PhF, and of the therein contained systems

a'
Investigation of Y
HaF-ThF ., XF-ThF, vwas carried out in connéction with the study of 2 multicompo-

nent electrolyte which is formed on the occasion of the continuous electrolysis
of the salts NaGl—KCl-ThF by the accumulation of NaF end Kf. Investigation was
carried out by the methods of thermal=s roentgen-phase- and chemical analysis.

As initisl material chemically pure NaF, KF and ThF4 was used. The gysten KF-ThF4
contains the chemical compounds K ThF7, KThi‘5 and KThF13, which form 4 simple

eutectio systems. Also the 6 chemical compounds contained in the systen KF—Th?4

are enumerated.
£ the system NaF-ThF, was carried out on 35 alloys at intervals

Investigation © y ;

of from 2 %0 2,5 Mol-percents of Th94 within the range of from 2 to 35 mol~-per-

PPROVED FOR RELEASE: 03/15/2001
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Atomnaja Energijay Lo fanc.5, 80-85 (1956) CARD 2 /2 PA - 1756
cents and with intervals of 3D mol-percents within the range of from 35 to 100
mol-percents. In the systen NaF-ThF, there are 4 chemical compounds: Ha4ThF8,
NaQThF4, NaThF_. and NaTh2F9. NaZThFG exists in two modifications.

Investigation of the system KF-ThF, was carried out on more than 40 melts with
intervals of 2-3 mol-percents ThF,. This system is very complicated, it has &
chemiocal compounds which are enumerated together with their domains of existence.
,The gysto ‘aF-KF—ThF4: The domain RaF—NazTth—KThFS-KF, which is of jnterest in
connection with the electrolytic winning of thorium, was investigated. On the
data obtained on this occasion this domain was triangulated for 6 trinary systens.

Investigation confirmed the existence of a new compound (phase X) of the compo-
sition NaK(Tth) with a noticeable homogeneity domain. A particularly important

domain of solid solutions was noticed on the section HaKThFG-KjTh2F11-

The polythermal section of NaF-KThF.. For the additional investigation of the com-
-pound KNaThFg & polythermal'section of the aystem along the line NaF-KThF5 was
constructed. Results are ghown in form of & diegram. At 665° C,NaKThF¢ decays
after & peritectic reaction, and at 540° ¢ it is subjected to a polymorphous
transformation. The peritectic point on the horizontal of 655° ¢ is about 63 mol-
percents NaF. At 570° € and 31 mol-percents KThF5 the eutecticum NakThFg + HAF

is found.

INSTITUTION:
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YEMEL YA, V5. .
YIMRL'YANOV, V,6,, red.; YBVSPYUKHIK, A.I., doktor tekhn.nauk, red.;
IR LYK NN, , red.; EBIEVA, M.A., tekhn.red.
[Purification of metals; & collection of translations] Metody
polucheniia chistykh metallov: sbornik perevodov. Moskve, Izd-vo
inostr.lit-ry, 1957. 384 p. (MIRA 11:1)

1, Chlen-korrespondent AN SSSR (for Yemel'yanov).
(Metsllurgy)
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SOV/137-58-10-20685
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 10, p 50 (USSR}

AUTHOR: Yemel'yanav, V.S.

TITLE: Modern Methods of Recovering Pure Metals for New Engineer-
ing Purposes (Sovremennyye metody polucheniya chistykh
metallov dlya novoy tekhniki)

PERIODICAL: V sb.: Nekotoryye vopr. inzh. fiz, Nr 2. Moscow, 1957,
pp 5-14

ABSTRACT: An examination is made of the properties of high-purity
metals: Semiconductors, nuclear fuels, Al, Cr, Zr, Ti, etc.,
and data are presented on the methods by which they are re-
covered. It is noted that the methods of industrial recovery of
high-purity metals yielding the best prospects are decompo-

- gition of halides, vacuum distillation, and floating-zone refin-
ing. Refractory metals are smelted by electric arc with con-
sumable electrodes and by the use of cooled metal molds so as
to prevent the introduction of impurities into the metals.

1. Metals--Recovery 2. Halides~-Decomposition Ye.Z.
3. Flotation 4. Vacuum gystems~-Applications

Card 1/1
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sov/137-58-9- 18827

Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 9, p 95 (USSR)

AUTHORS: ‘W,S..} Bystrov, P.D., Yevstyukhin, AL

TITLE: An lodide Method of Refining Zirconium. A Contribution to the
Problem of the Relaticnship of Rate of Deposition of the Metal
to the Temperaturc of an Incandescent Zirconium Filament

(Iodidnyy metod rafinirovaniya tsirkoniya. K voprosuo© zavisi-
mosti skorosti otlozheniya metalla ot temperatury raskalennoy

tsirkoniyevoy niti)

PERIODICAL: y sb.: Nekotoryye VOPT- inzh. fiz. Nr 2. Moscow, 1957,
pp 15-23

ABSTRACT: Taking the hypothesis that processes of diffusion are decis-
ive in the kinetics of the process of the transfer of Zr to a cen-
tral filament (F), itis shown that the rate of deposition of the
Zr on the F is directly proportional to the pressure of freel
near the surface of the F, and that this in turn determines the
temperature of the F. Inasmuch as the vapor pressure of the I
around the F cannot exceed the total pressure in the apparatus,
which is governed by the wall temperaturc, the rate of deposi-
Card 1/2 tion of Zr on the F ceases to increase with a further rise inF
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An lodide Method of Refining Zirconium. (cont.)

temperature after the attainment of some specific
pressure in the

pends upon the total

F tempceraturc which de-

apparatus. These concepts afford an

explanation of the available experimental data of various authors on the de-

pendence of the rate of Zr deposition upon an F
it is also shown that the quantity of QA introduced by Dirirg
(3.H. DYring". K. Molidre,

p 403) in the equation log

gition and Tp,.: the temperature of the F,
dissociation by the expression Qp° AH/4.

on the temperature of that F.
and Moliére

7. fiir Elektrochemie, 1952, Vol 56, Nr 4,

a const Qa/RTp, wherea is the rate of Zr depo-
is related to AH in the process of

If account be taken of the forma-

tion of lower Zr jodides on the surface of the F, the value of Qp, it appears,

is also dependent upon th

1. Zirconimn—-?rocessing

3. Zirconium—-Electrodeposition

Card 2/2

e vapor pressure of the Zrly.

V.M.
2. Filamenis (Incandescent lamp) --Temperature factors

4. Mathematics

CIA-RDP86-00513R001962630002-2
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Investigation of the Zirconium-Tantalum System. PA - 2091

of siroconium in tantalum. The X-ray-phase analyels proved the
existence of only two phases in the system: an a-phase and a

{" -phase, i.e. a solid solution based on tantalun. The p-phase

of ziroonium could not be stabilized at room temperature. The eu-
tectioum is about 15854159 C and 34 atom percents of tantalum.
The eutectic structure of such an alloy is shown in a diagram.
The maximum of solubility of tantalum in p-zirconium smounts to
16 and 17% atom percents respectively in the ocase of metallogra-
phic determination. An euteotoidal disintegration was observed in
alloys with some atom percents of tantalum. Various special cases
of alloys are demonstrated in diagranms. According to the data of
metallographic analysis the temperature of the euteotoidal dis-
integration amounts to 790+10° C, a faot which was confirmed by
thermal analysis. The grqa?est solubility of tantalum in a-zirco~
nium was insignificant; it is less than 0,22 atom percents of tan-
talum. Based on these investigations the state diagram of the
system ziroonium-tantalum was then constructed. In order to
examine these state diagrams also the electric resistances of
samples of the alloy were measured which were cast at 1200° and
770° C and then chilled. Finally, also the hardness of the afore-
mentioned alloys was measured. Hardness increases if tantalum 18

,
added to zirconium.
ASSOCIATION: Not given.
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Yemel'!yanov, V. S., ed.
et “mewwmaw .
Kratkaya entsiklopedlya "Atomnaya energliya" ("Atomic Energy”; a Con-
cise Encyclopedia {Moscow) Gos. nauchnoye 1izd-vo "pol'shaya
sovetskaya entaiklopediya" {1958] 610 p. 50,000 coplies printed.

Members of Editorial Board: I. F. Bardin, A. P. VinogradoV, v. 1.
VGol'danskiy, I. V. Gulyakin, F. 1. Dolin, D. v. Yefremov, A. X.
Krasin, A. V. Lebedinskiy, A. L. Mints, A. N. Murin, v. E. Nize,
1. 1. Novikov, v. F. Semenov, and I. N. Sogbolev; Seientiflc Eds.:
G. Ya. Bakharovskiy, D. M. Berkovich, N. F. Danovekly, N. N, Delone,
M. A, Kon, v. N. Kopylov, Yu. B. Mandel'tsvayg, B. M. Milovidov,
N. P. Mostovenko, P. A. Murinov, I. A. PolyakoV, Z. P. Preobrazhen=
skaya, A. M. Rabinovich, S, M, Simkin, 1. M. skvortsov, P. v.
Sysoyev, N. A. Shorin, G. ii. Shreybersg, and R. Ya. Shteynman;
1iterary Ed.: L. S. Koval'tkaya; compiler of Bibliography: V. M.

‘pimenova; Tech. Ed,: S. D. Kostl. .

PURPOSE: The encylopedia is intended for geientists, researchers,
engineers, and gtudents who deal with atomic energy.
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COVERAGE: This encyclopedia was prepared by the Glavnaya redaktsiya
Bol'shoy Sovetskoy Entsiklopedii (Main Editorial. Office of the
Great Soviet Encyclopedia) 1in cooperation with the Glavnoye
upravlenlye po ispol'zovaniyu atomnoy energli pri Sovete Ministrov
8SSR (Main Administration for the Utilization of Atomic Energy
attached to the Council of Ministers USSR). The material con-
tained in this encyclopedia was prepared by gclentists and englneers
of the following institutions and organizations: Pervaya atomnaya
elektrostantsiya AN SSSR (First Atomic Power Plant AS USSR),
Radiyevyy institut imeni V. G. Khlopina AN SSSR (Radium Institute
imeni V. G. Knlopin, AS USSR), Institut geokhimil 1 analiticheskoy
khimii AN 3SSR (Institute of Geochemlistry and Analytical Chemistry
AS USSR), Vsesoyuznyy institut mineral'nogo syr'ya Minlsterstva
geologii 1 okhrany nedr SSSR (All-Union Institute of Mineral Raw
Materials of the USSR Ministry of Geology and Preservation of
Mineral Resources), Moskovskly i1nzhenerno-fizicheskiy. institut
(Moscow Engineering Physics Institute), Moskovskaya sel'skokhoz-
yaystvennaya akademiya imenl K, A. Timiryazeva (Moscow Agricultural
Academy imeni K. A. Timiryazev), Moskovskly gosudarstvennyy uni-

card 2/3

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962630002-2"



o "PPRVED FOR RELEASE: 03/15/2001

CIA-RDP86-00513R001962630002-2

{
; Atomic Energy (Cont.) 80V/4926

versitet imeni M, V., Lomonosova. (Moscow State ' University imenl

M, V, Lomonosov), and Leningradskiy gosudarstvennyy universitet
imeni A, A, Zhdanova (Leningrad State University imenl A. A,
Zhdenov), The material is drawn from open Soviet and other sources
1isted in the bibliography. The authors and editors of the
articles and the editors of the Great Soviet Encyclopedia who
participated in this work are 141sted on page 611.

TABLE OF CONTENTS: None
~ AVAILABLE: Library of Congress )
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- nBinaty and Ternary Alloys of Zirconium wi | .
Y. G. Codin and A, 1. Yevstyukhin.

th Tantalum and Niobium",

by V. S. Yemelyanov,

- 8
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AUTHORSt !enél'yanov', ‘Yo Sey Goddny Yu. G., Yevstyukhin, A, I. 89-2-8/35
TITLES Study of ithe Zirconiun Ared lof the Phass Diagran of Zr-Ta~Nb.

. ] . ;

PERTODICALs Atomnayd Energlya, 1958 Vol Ly Nr 2, PPe 161-170 (USSR).

ABSTRACT: A study was made of the zirconium ared of the ternary diagram
7r-Ta=Nb with phase pield boundaries ‘corresponding to 82% of 2¢
and a temperature of 1200°C, and of the system gr-Nb, The study
was carried out by the mothods of motallographics thermal and
X-ray diffraction analysis. Five polythe cross-soctions
passing through: the apex- of the zone were selected for the con-
atruction of the 7y area of the phase :diagram} the cross sections

% - .0023 0'53 190’ 200; 5000
Ta N .

H

The following phase arees were establisheds 8) two singleephase
apeas o and B 3 p) three two-phase areas arp> B+ ¥ ?
Aty .3 c) one three-phase ares + q . \
The “solubility of Ta and Nb in o~Zr in the systen Zr-Ta=Nb is
approximately 0.5%, Shifting of the phase areas otp and P+
from Zr-Ta to 7r-Nb (to lower temperatures and higher'lrmcontents)

card 1/2 was observed, - The boundaries of the phase areasdity and ot 4P
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89-2~8/35
Study of the 74rconium Area of the Phase Diagram of Zr-Ta~Hb.

are lowered from 790°C for gr-Ta to 612°C for Zpr-Nb. A binary
outectoid line which passes between the areas o+p  and Pr)
shifts from Zr-Ta to Zr-ib, §,8. to higher Nb-contents and lower

. temperatures. The solubility of Nb in o« =2Zr in the system Zr-Nb
is approximtely'o.s wte$. Eutectold disintegration in the system
Zr-Nb takes place at 612 + 13°C. Addition of Nb te alloys in the
system Zr-Ta shifts the maximum of martensinic transformation to
the left and increases the stability of e-phaae in annealed
alloys at room temperatures.

SUBMITTED: April 10, 1957
AVAILABIEs Library of Congress

card 2/2 1. Zirconium-X-ray diffraotion analysis 2. Niobium 3. Tantalum
4, X-ray diffreotion enalysis-Applications
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Yemel'yanov, V. Se 507/89-5-3-1/15

ha

Atomic Energy in the USSR in the Future (Budushcheye atomnoy .
energetiki v SSSR)

Atomnaya energiye, 1958, Vol. 5, Mr 3, pp. 217-222 (USSR)

The reserves of organic fuels of every kind available in the
USSR are very considerable. Nevertheless, an extensive program
for the egtablishment of nuclear power plants is at present
being developed in order to gather experience for future power
plants. 1t is furthermore intended to prove that atomic 1Wh are
well able to compete with ordinary kWh. Near Voronezh & 420
megawatts atomic power plant 18 being btuilt, in which two re-
actors, which are water—cooled and in which water ig used as 8
moderator (100 atm), will be jnstalleds saturated steam of

29 atm 1is conveyed to the turbines. The fuel elemgnts are made
from uranium oxide. Enrichment amounts to 1,5% 1232, The second
nuclear power plent of the same type will be egtablished near
Leningrad. As soon &8 sufficient experlence will have been ga-
thered by means of these reactors, stean will be produced in the
reactors themselves. Mear Ul‘tyanovsk on the Volga & boiling-~
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water reactor with a power output of 50 M4 is at present being
built. The fuel elements used correspond to those used in the
aforementioned plants. On the Volga a number of prototype

power reactors is at present being built in order that ex%-
perience can be gathered with various types of reactors. In the
Ural a nuclear power plant with a 400 M4 electric power outpus is
being built, in which the steam is produced in the rezctor itself
and is conveyed straight to the turbine. Four reactors vill be
erected in this power plant, oach of which will be connccted by
direct coupling with e 100 M4 turbine. The reactor produces cteam
of 90 atm and having a temperature of from 480 to 500°C. The fuel
elements of these reactors are exactly the same &8 those of the
first Russian nuclear power plent. Howover, they are 6 m long,
instead of 1.7 m as in the first plant. Also a reactor of 50 M4
electric power output is being built cn the Volge, in which sodiun
i1s used as a coolant. The reactor is intended to praduce steam of _
90 atm and 500° C. The pressure under which the coolant is intended
to circulate in the reactor amounts to only 8 atm. The first re-
actor with fast neutrons *(zero energy fast reactor) was put into
operation in 1955. In February 1956 a 100 k{ reactor for fest
neutrons was put into operation. The fuol clements are made

from plutoniim and mercury is ugsed ns a coolant. In July 1958

Card 2/4 g 5 W reactor for fast neutrons was made critical. The active
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zone conuista of plutonium, and sodium ia veed ug 8 crolunt.
The fast neutron tlux in the veactcer cenbier attainnd

i5 o 2 ¢ . . , . :
1U'5n/cm ,sec. For ihe purpecee of inveatigating the segiatance
of the materials used in fuel elements A L ML ra2soiur Yol .
epithermal nentrerns js being buiit. Heutron fluz .31 amdunt 19

2.10'jn/cm2.sec. s mobile nuelour ponsr plent of
construction. The rescior is enciosed by # greel cast
diameter snd 2,2 m height. A3 enopiant end woderzicl W=
120 atmgspheren excess pressure i teed, & tarbins fur 20 2sm
and 280" C is conrected in the sacondary airauis. Th- reanta?
will begin to operate by the end of 1958 on the Aiv uy the
first Rusgiun nuclear power plant. Parallel #ith whis vork algo
inveatigetions concerning fusion uere continued on n LLrRE
scale., Ficture2 of the wilra deviae are ehodn, wiptol fgoeantaner
to the Britisn "Zeta" paabins., Mpews avs VLR

v
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AUTHOR: Fzgmgllxgnnz,_14§:d Corresponding Member of the US32 Acadexy
: of Sciences, Head of the Main hdministration for the Use of
Atomic Energy of the USSR Council of Ministers

TITLE: The Future of Atomic Power in the USSR (Budushcheye atomnoy
. energetiki v 3SSR)

425
PERIODICAL:  Nauke i zhizn', 1958 AT 11, pp 23-26 (USSR)

ABSTRACT: The author reviews the possibilities for the use of atomic
energy in the USSR, He describes various atomic projects
being carried out, for instance, &n atomic power plant with

a capacity of 420,000 kw is being built in the Voronezh
Oblast', another one in the Leningrad Oblast', & reactor of
the water-moderated type with boiling water, of an electric
capacity up to 50,0C0 kv s under construction at the Volga
in the Ul'yanov Oblast'. The Ural power plant will ve equipped
with four reactors, each of which will operate in 8 bloc
system with a turbine capacity of 100,000 kw. Another atomic
power plant of 2,000 kv capacity with mobile reactors and
installations has just been puilt in the USSR, In 1956,

card 1/2 Academician I.V. Kurchatov visited Harwell and spoke on the
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scientific results of studying the creation of therco-nuclear

. reactions in gas discharge.
There is 1 photo.

ASSOCTATION: Akademiya nauk SSSR (USSR Academy of Sciences)
Glavnoye upravleniye po ispol'zovaniyu atomnoy encrgii pri
Sovete Ministrov SSSR (Main Administration for the Use of
Atomic Energy of the USSR Council of Ministers)
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21(h) PHASE I BOOK EXPLOITATION 8ov/2583
International conference on the peaceful Uses of Atomic Engergy.

ond, (eneva, 1958,

Doklady sovetskikh uchenykh; yadernyye reaktory i yadernaya ener-
getika. (Reports of Soviet Scientists; Nuclear Reactors and
Nuclear Power) MoBCOW, Atomizdat, 1959. 707 p. (Series: Ite:
Trudy, vole 2 Errata slip inserted. 8,000 coples printed.

N.A. Dollezhal, Corresponding Member, USSR Academy of
Doctor of Physical and Mathematical Sciences,
krainian SSR Academy of Sciences, I.I.

, USSR Academy of Sclences, and V.3.

al Sciences; d.: A.F.

General Eds.:
gciences, A.K. Krasin,

A.I. Leypunskiy, Member, U
Novikov, Corresponding Member
Pursov, Doctor of Physical and Mathematic

‘Alyabtyev; Tech. Ed.: Ye. I. Mazel'.

PURPOSE: This book is intended for scientists and englneers engaged
in reactor designing, as well as for professors and students of
higher technical schools where reactor design is taught.

This isthe second volume of & six-volume collection on the peaceful

COVERAGE:
card 1/9
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" Reports of Soviet gclentists (Cont.) sov/2583

use of atomic energye. The six volumes contain the reports pre-
gented by Soviet scientists at the Second International Conference :
on Peaceful Uses of Atomic Energy, held from September 1 to 13,
1958 in Geneva. Volume 2 consists of three parts. The first 1s
devoted to atomlc power plants under construction in the Soviet
Union; the gecond to experimental and research reactors, the ex-
periments car~ied out on them, and the work to improve them; and
the third, which is predominantly theoretical, to problems of
nuclear reactor physics and construction engineering. Yu. I.
Koryakin is the sclence editor of this volume. 3ee sSov/2081

for titles of all volumes of the set. References appear at the
end of the articles.

TABLE OF CONTENTS:

PART I. NUCLEAR POWER ENGINEERING

‘XQQ%;%%ggggl,I.s. The Future of Atomlc Power Engineering 1n the
Uss eport No. 2027)

Dollezhal', N. A., A.K. Krasin, N.A. Nikolayev, A.N. Grigor'yants,
and 0.N, Ushakov . Experience of Operating the First Atomic Power
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Plant in the USSR and the Plant's Work Under Boiling Conditions
(Report No. 2183) 15

Dollezhal', N.A., A. K. Krasin, P.I. Aleshchenkov, A.N. Grigor'yants,
B.V. Florinskiy, M.Ye. Minashin, I.Ya. Yemel'yanov, N.M. Kugushev,
V.N. Sharapov, Yu, I. Mityayev, and A.N. Golanin. A GOraphite-
uranium Reactor With High Pressure Steam Superheat. (Report No.

2139) 36
Aleksandrov, A.P., I.I. Afrikantov, A.I. Brandaus, A.I. Brandaus,
G.A. Gladkov, B.Ya. Gnesin, v.I. Neganov, and N.S. Khlopkin.

Phe Atomic Icebreaker "Lenin" (Report No. 2140) . 69

8ivintsev, Yu. V. and B.G. Pologikh. Radiation Safety System of
the Atomic Icebreaker (Report No. 2518)

skvortsov, S.A. Water-water Power Reactors (VVER) in the USSR
(Report No. 218%) 105
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Ambartsumyan, R.S., A.M. Glukhov, V.V. Goncharov, A.I. Kbvalev;
and S.A. Skvortsov. Heat-producing Elements for Water-water
.Reactors of Atomic Power Plants (Report No. 2196) 119

Kruzhilin, G.N, and V.I. Subbotin. Cooling Water-water Reactors
(Report No. o144) 1

Yermakov, V.S. and I.V. Ivanov. A Study of Unsteady Heat Trans-
fer in Heat-producing Elements of Nuclear Reactors (Report
No. 2470) 153

Ivanovskly, M.N., V.I. Subbotin, and P.A. Ushakov. High-speed
Nethod of Megsuring the Heat Transfer Coefficient in the Pipe
(Report No. 2475) 166

Kutateladze, 8.8., V.I. Subbotin, V.M. Borishanskly, and P. L.
Kirillov. Heat Exchange During the Flow of Liquid Metal in the

Pipes (Report No. 2210 176
Kazachkovakiy, 0.D. Economics of Nuclear Puel in Past Power Re-
actors (Report No. 2028 ) 188
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Belkin, V.F., P.A. krupchitskiy, Yu.S. Sidorov, and 0.V. Shvedov.

Thermal Neutron Density Distribution Along the Radius of

.Assemblies of Rod-shaped Heat Producing Elements (Report

No. 2034) 199
PART I1I. EXPERIMENTAL AND RESEARCH REACTORS

Leypunskly, A.I., V.G. Grabin, N.N. Aristarkhov, I.I. Bondarenko,

0.D. Kazachkovskly, 0.I. Lyubimtsev, 3.A. Pashkov, M.S. Pinkhasik,
K.K. Renne, Yu.Ya. gstavisskiy, F.I. Ukraintsev, L.N. Usachev,

and .E.A. Stumbur. Experimental Fast Reactors in the USSR

(Report No. 2129) 215

Kikoin, I.K., V.A. Dmitriyevskly, I.S. OGrigor'yev, Yu.Yu. Glazkov,
sS.V. Kersnovksly, and B.G. Dubovskly. Pilot-plant Reactor with

Volatile and Fissionable UFg (Report No. 2502 232
@goncharov, V.V. and et al. Some New and Rebuilt Thermal Research
Reactors (Report No. 2185) 243
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Brokhovich, B.V., F. Ya. Ovchinnikov, V.I. Klimenkov, P.V. Glazkov,
and B.M. Dolishnyuk. Dismantling an Experimental Graphite-uranium
-Isotope Producing Reactor After Four Years of Operation (Report

No. 2297) 319
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AUTHORS s Yevstyukhin, A. I., Yemel'yanov, V. S., Leont'yev, G. A.

TITLE: Investigation of the process of obtaining thorium by *
i electrolysis : !
i ' A

PERIODICAL:s Referativnyy zhurnal. Khimiya, no. 21, 1961, 296 - 297, }

abstract 21K158 (Sb. "Metallurgiya i. metalloved. chist. :
metallov." - M., no. I, 1959, 7 - 35) :

TEXTs By the electrolysis\of the melt NaCl + KC1l + ThF4 it is pqssible to

obtain. high-purity thorium and to reduce the content of impurities of the
rare-earth elements by 60 to 80 times in comparison with the content in
the original ThF4. By electrolyzing the melts with a solid cathode the %

cr&stals of the deposit are less contaminated by impurities than a deposit
on a liquid cathode. The crystals are bigger than the orystals of the
metal obtained by chemical methods. However, the depoeit is never dense,
which is connected with the coneiderable loss of the eléetrolyte included
in'the cathodic deposit. Consequently, the experiments were conducted in

feieiiar el
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a bath with an auto-compressing cathodic deposit, allowing considerable
reduction of the content of the electrolyte in the deposit. At the
beginning of the electrolysis, the melt contained (in % by weight):
Th,.12.5, Na 16.1, K 22.6, C1. 44.7, F 3.8. The change in.the composition , ;
of the electrolyte in the electrolysis was studied by chemical, thermal, i i
and X-ray methods. As the electrolysis proceeds there ig a continuous .
variation of composition of the electrolyte - an acecumulation of fluorine
in the form of NaF and KF. The ThF, added forms complexes of the type

Na?ThF6,‘Na[ThF5], Na2ThF6, K[Tth], KZ[Tth].' With the usual construe-

tion of cathode the deposit contains up to 75% of electrolyte. The metal
yield is 30%. With auto-compressing cathodes the content of electrolyte
falls to 50% and the metal yield increases to 75%. At & high content of
Th.in the electrolyte, the current yield increases, but at the same time
the losses of Th increase owing to the removal of the electrolyte. The
optimum concentration of Th in the electrolyte is 40 - 43 % by weight.
With this, the current yield is 50 - 56%, and the content of coarsely
disperse powder of Th is 2 - 2.3 times greater than the content of the
"sludges" (finely disperse powder). The optimum volume concentration of
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current is 50 - 70 & per kg of electrolyte (Dc
of metal reaches its maximumj with an increase of

to 7009C, the yield
temperature the content of the finely disperse
reduction of Dc haes & similar effect.

thet the discharge of

fluoride by the alkali metal is the jnitial process in
ThF, + 4NaC1(kCl) —» Th +

In proportion with the accumulation of fluorides of the alkali metals Th
and for its deposition on the cathode & consider-
able increase is necessary in the concentration of Th in the electrolyte,

te XKC1 + NaCl + ThF4 melt.

is bound in the complex,

up to 42 - 43 % by weight. The anodic process

fluorine content consists in
Nak[ThFg] + C — Th + NeF + KF + CF,-

1ytic Th (in % by weight)s Th 99.5,

£ 0.01, F 0.2, N 0.01, € 0.025, 0 0.22.
translation.

card 3/3

Thermodynamic calculations show

ga* or K ions with subsequent reduction of thorium

Mean composition

's/081 61/000/021/045/094 i
B 15/B101 :

=3 -4 a/cm?). At 680

fraction increases. The

i s o i s

the electrolysis of
4NaF-(XF) + 2C1,.

/

with an increase of P i

the formation of CF43

of the electro-

Fe 0,005, rare earths 0.0006, Na 0.01,
[Abstracter's notet
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APPROVED FOR RELEASE: 03/15/2001

CIA-RDP86-00513R001962630002-2"

SRR



"APPROVED FOR RELEASE: 03
R ————_—__—_— .. ‘ /15/2001 CIA-RDP86-00513R001962630002-2
RESIESY &)

50 S | 3/081/62/000/004/011/08 ’
o B149/B101

i .

| AUTHORS: yemel'yanov, V. 8., Yevstyukhin, A. I., Abonin, De Doy R

3‘ Statsenko, V. I. A TS

. TITLE: An improved method for the praeparation of chromium by

; jodination amd its properties

{ PERIODICAL:s Referativnyy zhurnal. Khimiys, no. 4, 1962, 94, abatract ;*,

4ve (Sb."Metallurgiya 4 metalloved. chist. metallov'.
no. I. W., 1959, 44-62)

" PEXDs A laboratory unit for the refining of ohromium through its {odide ‘
hes been developedj the 1deal conditions and a diagranm of the process have 20
. been determined. A comparative study has been carried out on the yd
mechanical properties of the prepared chromium and of chromium ‘remelted in] IV
an arc. The single crystals and the chromium remelted in an arc had a '
cubic body centered lattice with the parameter 2.8790+0.001 at toom

~

temperature. LAbatracter'e notes Complete trma}ation.] ,' Lo '-\:.;S

et .
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AUTHORS 1 YW}. BntroV.‘P.’D,._‘ng_ntj\Md.n.' AuIe
TTILED production of ‘plastic hagnium by the lodide method - -

PERTODICALs: Referativnyy ghurnsl. Metallurgiys, no.-10, 1961, 20, abstract 100153
(v sb. nMetallurgiys i mota.llojud. chist. metallov”, Mo, 1, {Hosoo,

1959, 63 - 69)

TENTT The authors -gtudied the dopondcndo"of‘ﬁf prebipitation rate on the

temperature of the initial netal, the pressure in the retort,’ and the teperature

“ of the filament.. g precipitation was performed in & ‘oylindrioal‘.lb-clnl retort
of 18 - 20 om. 1ength and 8 cm in diameter, The 1nitial tvmgltcn-ﬁluont of
0.05 mn"in diameter and 8 om length, was neated by a-o,’ The petort ‘'was heated in
an elesotric pasistance furnace. In all the experiments Hf Tods were used as A3l
tial metal, The "t was fourfold refined by -the 1od1de method) the rods were X
about 2 mm in diameter and weighed 35 &, The iodine was-introduced in +the form of
AfI In an amount of 1.5 ¢ The tempersture of the £11ament ‘was 1,350°C3- the ini-
£1al temperature of’ the retort was 355°C and attained 370 ~ 375°C at the end of
the expériment, The experiments showed that the maximum rate of nt prooipitation

CIA-RDP86-00513R001962630002A-2
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on Ahe.filament was attained.at 23090, The temperature.of the raw metal affaots x
_ +he precipitation rate less.than.the pressure in the retort, The dependence ‘of

" the Hf precipitation rate on temperature was inveastigated at 360.C in the retort -
and 2309C temperature of the ampoule with I,. The rate of Hf precipitation. in-
opeases under these conditions, but is considerably less than that.of Zr.preoipi-
tation, : . - : -

G, 8vodtseva

[A‘nﬁéracﬁcr's notes. Complete translation]
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AUTHORS1 Yemel'yanov, V, S., Oodin, Yu, G,, Yevatyukhin, A I,
e T e

TITLE: Mechanical properties of binary and termary ziroonium alloys with
tantalum and niobium at room and high temperatures

PERTODICAL: Referativnyy zhurnal, Mashinostroyeniye, ho. 20, 1961, 16, abstract
20A118 (V sb. "Metallurgiya i metalloved, chist, metallov", no. 1,
Moscow, 1959, 128-143) :

TEXT: The authors investigated the hardness and strength of cast and

hardened Zr-alloys with Ta (0~ 100%) and Nb (0 - 20%) and also ternary alloys

oontaining up to 186 Ta and Nb, The hardness (HR) was measured in an argon

atmosphere, It was found that a maximum appeared on the composition - hardness X .
and composition - strength curves which can be explained by the transformation of ' '
the ﬂ-phase into the &-phase, Alloying zirconium with Ta and Nb inoreases the

strength and hardness at room and high temperatures, Up to 10% Nb strengthens

Zr to a greater degree than the addition of Ta,

[Abstracter's note: Complete translation]
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Electronographic and kinetic study of the oxi
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YEMEL'YANOV, V.S.; YEVSIYUKHIN, A,I.; GODIN, Yu.G.; RUSAKOV, A.A.

[Constitutional diagran of the system zirconiur -
beryllium) Diagramma sostoianiia sistemy tsirkonii-
berillii. Moskve, Glav, upr. po ispol'zovaniiu atomnol
energii, 1960. 14 p. (MIRA 17:1)
(Zirconium=-beryllium alloys—-Motallography)
(Phase rule and equilibrium)
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AUTHOR: Yemel'yanev, Y. Ses Corresponding /030 60,/000/02/001/040
Iiﬁﬁi?‘??‘?ﬁi=i3“v§%n. Head of the B0O08/BO14

in dministration fo
t of the Council of

Ministers of the USSR

TITLE: Close International Cooperation ijn the Field of Atomio Research

PERIODICAL:  Vestnik skademii nauk 3SSR, 1960, Nr 2, pp 3-11 (ussr)

ABSTRACT: In this article the author discusses the problem of cooperation
: ' between scientists of various countries. The present stage of
science and technology shows that large research prograns cannot

be carried out any longer by spall teams and that importent gcien-
gific problems ocan no longer be solved by one country alone. This
applies especially to the problem of the use of atomic energy on
the solution of which depends the future of mankind, The gelentists
of the Soviet Union and other countries who concentrate on the
peaceful use of atomic energy are making great afforts to eptabliah
a fruitful basis for jnternational cooparation which has alreedy
been started after the First Geneva Conference in 1955. Meanwhiln
Soviet scientists visited respective {ngtitutions and plants in

Cerd 1/2 France and Britain and invited French and British colleagues to

dlizd » ’i s ‘;%g?\"z’ SR '(L LS
Sl e R
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Close International Cooperation in the Field of 8/030/60/000/02/001/040
Atomic Research BO08/B014

ASSOCIATION:

Card 2/2

visit the Soviet Union, After N. S. Khrushchev's trip to the
United States in 1959 possibilities have opened up for cooperation
between American and Soviet scientists in the field of atomic
research. The author reports on an eleven-day visit of Ameriocan
scientists to the Soviet Union in October, 1959, and on a 21-day
visit of Soviet experts to the United States. In the course of
these mutual visits scientists of the two countries were offered
the opportunity of visiting atomic research centers and plants

and of studying the present stage of research in both countries,
However, it would also be useful to establish a permanent cooper- [~
ation between the two countries as, e.g., for the erection of
joint research centers and the construotion of machines which in-
volve high costs of investment, since research work is done in the
same direction in both countries. Mention is made of P. A.
Ponomarev, captain of the atomio icebreasker "Lenin", G. K., Flerov,
N. V. Fedorenko, and Academician V. I, Veksler,

Glavnoye upravleniye po ispol'zovaniyu atomnoy energii pri Sovete
Ministrov SSSR (Main Administration for the Use of Atomic Energy
of the Council of Ministers of the USSR)

APPROVED FOR RELEASE 03/15/2001 Ci[A-RbPSG-OOS13R001962630002-2"



"APPR :
VED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962630002-2

' GPERT RIS MR ] SRR IR DR S

A

FHUERT,
Eiay

28058 3/137/51/oco/boh/bon/039
. O56/A101

AUTHORS1 Yemel'yanov,‘V.S..Yevntyuldﬂn,A 1., Abanin, D, D.

PITLE: Todide method of thorium refining

PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. y, 1961, 33-34, abztrach
46269 (V. sb, "Metallurglya { metailovedeniye chiatykh metallov
no. 2 M.,Atomizdat, 1960, 5-13)

TEXT: The initial material used for the refining was & powder of eluctro-
lytie Th of composition (1%): Tn 99.5; O 0.22; F 0,20; CL 0.0(2; N 0,025;
¢ 0.030; Na 0.007; K 0.007; we ¢,005; rave earths 0.0005., The precipita-
tion process of Th on the wire waa executea i a8 ayiindrical flask of Mo-glazs,

80 mm in diameter and 400 mm in length. %he lengtn of the jncandescent wire was
600 - 700 mm. The flask was placed In & cylindricai rurnace, heated to GO =
hSOOC, and prepared for the refining process. me this purposs, the flask was
heated in the furnace to hOOOC. T the course of heating, at about 220 - 260°C,

a 1odide of Th was formed (Tth). At hOOOC, the current was supplied to the
heated wire. 'The temperature of the incandescent wire on which Th depositzd was
maintained 2t 1,200 - 1,300°C. mre building up of the wire ended with au 1ncr&caJX

caxd 1/2
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Todide method of .thorium refining AOSK/AL01

of I.up to 50 ~ 70 amp, For the siperiments, the flask was charged with 50 1.
200 g of Th and 5 to 8 g of Ts, Tha thizkness of the roda obtained in qtffezenn
experiments was 3,5 - b mm, weight 30 - 60 g. The compostiich (1 %) c:__‘.-;@’ i
non~molten ThI, rods waz: Tn 99.97; 0 <0. 01, N<0,0i; T<0.01; © <00,
rars earths 00,0001,

¢. S.
Y
{Absﬁracﬁer's noter Complets translation]
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YEMEL' YANOV, V.S.; YEVSTYUKHIN, A.I.; ABANIN, D.D.; BPATSENKO, V.I.
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Iodide method of refining chromium, Met, i metalloved, chist,
no. 2:14-.26 160, (MIRA 13:12)
(Chromiun~~-Metallurgy) (Iodides)
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| YEMEL'YANOV, V.S.; YEVSTYUKHIN, A.I.; LEORI'YEV, G.A.

— -

Mobium iodide and some of its properttea. Met, i metalloved,
chiat, met. no. 2:27-48 160, (MIR% 13:12)
(Hiobium 104149)
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AUTHORS s Yemel'yanov, V. 5., Godin, Yu. G., Yevstyukhin, A. I.
TITLEs Preliminary investigation of the melts of the systenm

zirconium - aluminum - beryllium

PERIODICAL: Referativnyy zhurnal. Khimiya, no. 16, 1961, 53,
. abstract 166365 (Sb. "Metallurgiya i metallovedeniye chistykh
metallov". M., Atomizdat, no. 2, 1960, 58 - 77)

TEXT: Six sections of the system Zr - Al - Be were examined by the
methods of thermal, metallographic, and X-ray analysis, and also by deter-
mination of the hardness. The samples were obtained by fusion in an arc
furnace with a wear-resistant W electrode and a water-cooled copper
crucible. Six hypothetical constitution diagrams were plotted on the
basis of the data obtained. Three ternary compounds formed by peritect1c

reactions were found in the system ZrB99 - Zr4A13s 4ZrBe9 Zr4Al3 (1380°C),

ZrBe9 Zr4A1 (1330°¢), and ZrBe9-9Zr4A1 (1270°C)., Zr4A15 is soluble in
ZrBe9. The systenm ZrBe9 - ZrAl2 gives a diagram of the eutectic type )K
Card 1/3 "
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Preliminary investigation of the... B118/B101

(the euteotio L= 2rBeg + ZrBo9-9ZrA1 at 1445°C and ~75% Zral )

ZrBe '9ZrA12 is formed by a peritectic reaction at 1465 c. Three ternary
compdounds weére also found in the system ZrBe2 - ZrAlzz ZrBez-BZrAl2 which

is formed by a peritectic reaction (141500), 3ZrBe2°ZrA12 formed by a
peritectic reaction'(1340°C), and 4ZrBe2-ZrAl2 formed by the peritectoid
conversion Zr392 + 3ZrBe 'ZrAI2 (110000). ZrAl2 is soluble in ZrBez, and

ZrBe, in ZrAl

2
Two intermediate phases are formed in the-system

2 2°
ZrBe15 - ZrAl3 due to peritectic reactions: 22rBe 3-ZrAl§<__.
+ ZrBe15-1BZrA1 (1190°¢C) and ZrBe,s* 13ZrA15;=:L + Zrhly (1250%). Zrily

is soluble in ZrBe13; The system ZrBe13 - Al gives 8 diagram of the

eutectic type (eutectic at 63500) with a limited solubility of Al in
ZrBe1 . Three compounds formed by peritectic reactions were found in the

system ZrAl3 ~ Be: ZrBeAl,, ZrBe,Al., ZrBe1 Al,, and the easily fusible
eutectic ZrAl5Be19 + ZrAl5Ba7 (v35% Be and 635°C). [Abstracter's note:
Card 2/3
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Complete translation.]
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LT : 82263
8/089/60/009/01/06/011
B014/B070
/. 7200
AUTHORS: Yemel'ygnovs Y Sy Godin, Yu, G., Yevstyukhin, A. I.,
Rusakov, A. A.
. V| V\
- TITLE: State Diagram of the Zirconium - Beryllium System
PERIODICAL: Atomnaya energiya, 1960, Vol. 9, No, 1, pp. 33-.38

TEXT: As starting material for different alloys, zirconium iodide
(purity 99.7% by weight) and distilled boryllium (purity 99.4% by weight)
were used., The cast and annealed samples were investigated metallo-
graphically. The annealing temperature lay between 750°C and 1200°C and
the annealing time between 250 and 35 hours. The samples were analyzed
thermally in vacuunm at a heating or cooling rate of 5 - 7°C per minute.
For alloys containing 2.9, 5.04, and 8.9 per cent by weight of beryllium,
critical points were determined. X-ray analyses (quantitative phase
analysis) were made by photographic as well as ionization methods. The
apparatus PKY-86 (RKU-86) and YPC-50U (URS-50I) were used depending

on the method. The microhardness was measured according to Rockwell by Li/,”'

S R R T k Fad nfan e
s sﬁgﬁﬁﬁ* HRigen Ny .
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" State Diagram of the Zirconium -~ Beryllium s/ba9/60/ooéé%;/06/011

System B014/B070

means of a diamond cone with a load of 15 kge In the zirconium -
beryllium system there are four intermediate phases: ZrBejy, ZrBeg, ZrBeg,

and ZrBeqps. The first three originate from peritectic reactions at
1235°C, 1475°C, and 1555°C. The last phase originates with an open
maximum at 16459C. At 9659C and a beryllium content of 5% there results
an eutectic between ZrBey and zirconium. An addition of beryllium to
zirconium lowera the temperature of a~p transformation and leads to:an
eutectic at 8009C. The 80lubility of beryllium i1 a-zirconium is less
then 0.1% by weight and in B-zirconium less than 0.3% by weight. The
solubility of zirconium in beryllium does not exceed 0,3% by weight,
There are 8 figures, 1 table, and 5 non-Soviet references. 1///

SUBMITTED: February 3, 1960
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, AUTHORS: vYévsty'ukhin, AL, Yemel'yanov, V.S., Godin, Yu.G.

. . e ] i . 1
TITLE: ~ Investigation of fused chloride-fluoride sodium, potassium, and :
: zirconium systems, :

SOURCE: Moscow, Inzhenerno-fizicheskiy institut. Metallurgiya i metallgve-

deniye chistykh metallov. no.3. 1961, 5-16, %
. : : : . v :
» TEXT:  ‘This paper is concerned with the fusions employed in the clectrol rtic

- 77 preparation of Zr (cf., e. g-» Steinberg, M. et al., J. Electrochem. Soc., v.lOL,‘, no.2,
©-1954, 68-73) and reports the first preliminary results of the experimental invgsti- -
.. gation described in the title at the MIFI (Moscow Engineering Physics Institutg), :
;. - The-experimental methodology was described previously by the 2 senior authays in
. Atomnaya energiya, no.4, 1956, 108:112, and no.5, 1956, 80-85, In essence, ifcom-
prises a thermal analysis of the fusions in a shielding atmosphere, an X-ray phase
§  2analysis, and a chemical analysis. It was quickly found that at high temperature (T)
. ,,A~thc~binary-system*NaCl*—Kz'Zr‘Fg {ci. Steinberg ref.) breaks down into a number of
- complex compounds; hence a study of the KF-ZrF4—_and NaF-ZrF, systems became

* 'mandatory. The KF-ZrF, phase diagram, investigated previously (1957) by the
. :authors up to 33 mol-% frF4, is now extended to 66 mol-% ZrF4. The NaF--ZrF4 -

; -Card 1/4 -
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 phase diagram published by Barton, C.et al. Phys. Chem. v.62, no.b, 1958, 665-676,
is reproduced dnd interpreted in detail. The specific purpose of the currently begun
investigation of the binary NaCl-K,ZrF is to clarify the many questions regarding

‘. the alterations of the composition of 'the initial NaCl-K ZrFB, and especially the in-

creasing stability of the resulting compounds and, hence, decreasing yield in pure
Zr, with the progress of the electrolytic reaction in which K;ZrF; is an intcrmedi-

. ate product. Details of the preparation of the initial materiais are explained:

- KyZrFy is precipitated from agueous solutions,- fractionally crystallized to reduce
the Hf content to 0,05 wt.%, dewatered by remelt in an Ar atinosphere fn a Ni cru-
cible), and comminuted in an agate mortar, Analytically pure KF was also remelted
but was used in the form of small lumps, because comminution was rendered diffi-
cult by its hygrescopicity, KF and K Zrl’"6 were mixed in stoichiometric propor-
tions and fused in a Ni crucible under dry  Ar. Any residual KF is readily selec-
tively dissolved by water. The only thermally detectable effect occurs at 930°C.
X-ray analysis reveals in it a face-centered cubic lattice with a = 8.9698 ard dis-
criminates it readily from KF and KZZrF6. The analytically pure NaCl was dried
for 12 hrs at 200°C and was commintted in an agate mortar. The full range of

~ NaCl=K;ZrF, ratios was tested-inboth-cooling-and-heating (near-full-page tabula-

. tion) at~3-59C/min after 30-min holding in the molten state for homogenization:.

- The first T halt is interpreted as corresponding to the precipitation of crystals of

Card 2/4
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- Investigation of fused chloride-fluoride sodivm ... '5/755161/060/003/6({1’/027
. . . i o
- the most refractory melt-eemponent,—probably fluorides, "The next halt, prohably,
“-is_that of the crystallization of the chlorides. The third halt, evidently, is that of
. the crystallization of the eutectic and the peritectic reaction, No explanation ts had
' for the 4th halt, which appeared in but two of the fusions explored. It could, ipossi-
‘bly, be attributed to allotropic or other solid-phase transformations. The K Y292
, .~ Pphase occurs in all fusions with up to 95 mol-% NaCl, but with a significant drop-off
S ~ beyond 85 mol-%. The NaCl is in evidence in fusions with 100 to 75 mol-% N3Cl,
& with a sharp drop-off below 75 mol-%. A new phase appears with NaCl from :30 to
b - 85 mol-%, with a maximum at 50 mol-%, indicating the possible existence of 3
K, ZzF, -NaCl chemical compound, “Another, as yet unknown, phase is noted in
alloys with 60 to 95 mol-% NaCl, with a maximum at 82.5 mol-%, which quantita-
tive phase analysis identifies as the chemical compound K ZrF7 *5Na Cl. The

NaC_l--K3ZrIE‘7 ‘phase diagram constructed from these data is characterized b; un-

limited solubility of the components in the liquid state and the formation of chemi-
... cal compounds in'the solid state, K. ZrF *5NaCl is formed by a peritectic reaction

at 570°C; K, ZrF. -NaCl is formed similarly at 600°. Eutectic point at 73 mol-%

NaCl and 54030 . 7The solid-state transformations regarded as less certain are

tentatively plotted by broken lines. The results of a thermal analysis of the electro-

lytic bath originally consisting of NaCl-KzZrFé' in correlation with the NaCl-K3ZrF7
.. Card 3/4 3 S ‘
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p, : s'e' cﬁagram are tabulated. 'rhe same. 3 temperature eifecta are. detccted. ’rhe
_results of a chemical and thermal analysis of the water-insoluble deposits in five

> electrolyte specimens are tabulated; .the existence of K3Zr}?7 is clearly identified, -

... The mechanism of the ﬂlectx'olysm is reconstructed: From the initial electrolyte
x NaCl K Zng Cl is evolved at the annode and a new ‘component, NaF reacts with

3-
KZZrF6, forming K3ZrF7. which dissociates forming the complex anions ZrF., .
which, upon sufficient dechloridization of the electrolyte, discharge at the anode

and form ZZrFi- + 6 NaCl ~ 3¢ —~ ZI\I%ZrF7 + 3 Cl2 (1), while at the cathode the

complex anions dissociate delivering ultimately neutral Zr. Thus the summary
reaction in a highly chloride-concentrated bath is K3ZrF7 «4NaCl—2Z:r ~ 3KF -

+4NaF - ZClZ and in chloride-deficient electrolyte K, ZrF, - C —2Zr - 3KF - CF;.

tre .ast compound of which 15 an anode product. There are ¢ figurcs.
anc 3 references (6 Russian-language Soviet and the 2 Engivsn-lary.ape
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SOURCE: Moscow. Inzhenerno-fizichesxiy institut. Metal.urjiya 1 metalove-
deniye chistykn metaliov. ne.3. 1ysl, 17-26,
TEXT: The paper deals with the need for Hf-free Zr for nuclear-powerplant
applications. The two elements were separated by selective reduction of ineig
tetrachlorides by Zr and Al. Optimal separation procedures for lab use ard *na-
prereyguisites for large-scale processing are aet foria. One prime reasor tos
uscfulness of Zr, namely, 1ts smal; capture Cross-s5ection re.ative o "reroal
neutrons, is nuilified by the presence of Hf witn 1ts 1G3-157 barn Capi. ¢ Jrugs-
section. The proposed method consists in the reduction of the Zr and Hf terréchlo-
rides into lower(tri- and di-) chlorides and their disproportionation (D) by heating.
Three reactions are involved: (1) In the presence of an n-valent metallic
loidal rzducer M, an(Hf)Cl4 + M —-an(Hf)Cl3 - MCi
ZrCl4 proceeds more readily than that of HfCi

ZZr(Hf)Cl3 —*Zr(Hf)ClZ + Zr(Hf)Cl . and (3) both dichlorides are subject te D

(gas)4
when heated as ZZr(Hf)ClZ zZr(Hf%C}.‘1= + Zr(Hf), where the lower chlorides of Z 1
Card 1/3
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"The separation of zirconium and hafnjum chlorides. 5/755/61/000/003/00¢2/027

are more stable than those of Hf, The differences in reducibility and D of the Zr
and Hf provide the basis for the separation process. Three successive operations
must thus be performed to obtain ZrCl with a small content of H{Gl and, ulti-

mately, metallic Zr with a small Hf content. The preparation of tho chlorides by a
chlorination by CCl, of ZrO2 and HI'O2 in a 100:1 ratio is described. The lab

cquipment has been previously described in the sbornik "Metallurgiya i metallove-
deniya chistxky metallov,"” no.l, Izd-vo MIFI, 1959, The initial separation proced-
ure in a 10" *-torr vacuum, with the tetrachloride vapors passing over Zr shavings
heated to 430°C, was found to be ineffective. In a second attempt, some 10-11 g in-
tensely degassed Zr powder and a like amount of ZrC).4 and Ht’Cl4 were held for 8

hrs at 400°C in a quartz ampule 30 mm diam and 100 mm long; upon completion of
reduction and removal of the nonreduced chlorides, D of the trichlorides was
performed in 3 hrs at 550° in the same ampules. The tetrachloride formed was con-
tinuously removed. The method reduced the HfCl, content from 4-5% in the non-
reduced tetrachlorides to 0.2-0.3% in the ZrCl after D of the trichlorides. The
need for a rapid and more sensitive radiometric method prompted development of a
method based on the use of radioactive Hf » which is described in detail. Optimal
temperature and time relationships for the D were determined experimentally
(third-step dichloride D in 16 hrs at 650°C). Experiments with Al as a metallic

~ Card 2/3
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~ The separation of zirconium and hafniurn chlorides, S/?SS/bl/OOO/OOB/O(i%?OZ?

7 reducer met with trouble in the dichloride-D stage, bcﬂk uge an Al-and-AICH, ﬁ;a.on

formed in which ZrCl, and HfClZ dissolved. The radiothetric method of Hf doncen-
tration determination is detailed.” Upon completion of the optimal procedure, the
ZrCl contained oniy 0.029% HfCl ; the final amount of ZrCl4 constituted aboyt 20%

of the initial ZrCli, which contained 1% HiCl The resulting metallic Zr waq suit-

able for nucloar-powerplant applications. It is anticipated that an improvcment in
the reduction techniqua can result in a substantial improveament in the Zr-Hf gepar-
ation ratio. One obvious improvement is the enlargement of the contact area be—
tween the tetrachloride with the Zr powder (the initially formed brown surface crust
in the present procedure appears to inhibit such diffusion). A new lab equxpment
based on this consideration has been designed and built (cross-section shown) A
quartz chamber contained a tree with tiered Zr trays, each covered with a thjn
layer of Zr or other reducer metal. Other suitable tray materials are Ni, sfainless

. steel, etc. There are 4 figures, 2 tables, and 8 references (2 German and 6

- English-language).

B ASSOCIATION: ~MIFI (Moscow Engineering Physics Institute).

it
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4
AUTHORS: Yemel'yanov, V.S5., Leoat'yev, G.A., Yedstyukhin, A. I
) il ' .

. TITLE: 'f’:{Stugly of the process of iodide refining of niq‘bium.
SOURCE: Moscow,. Inzhenerno-fizicheskiy institut. Metallurgiya i metallgve-
deniye chistykh metallov. no.3. 1961, 127-136. "

{on of the iodide pefining

explore the possible application to Nb of
mentions the low-T data given

TEXT: The paper describes an expe rimental investigat

of Nb in the 350-700°C range, intended to

the van Arkel refining method. A literature survey
in no.2 of the present sbornik, 1960, 27, and the high-T data adduced by Chizhikov,

D. M., and Grin'ko, A.M., in Akad. n. SSSR, Dokl., v.122, no. 22, 1958, 278, .and by
106, no.11, 1959, 975. The findings of the

Rolsten, R., in J. Electrochem. SoC., V.

litter are summarized extensively, together with the seactions postulated. Jhe
specific objective of the present investigation was a study of the precipitatiop
material T {from 350-700°C and at various vapor pressures of the
The physical prope rties of the ¢ iodides of Nb involved the réin
lished literature. Experimental procedure:
d by van Arkel's method in a

142 of present sbornik,

process at raw-

gaseous phase.
(di- through penta-) are taken from pub
The thermal dissociation of the iodides was performe

manner similar to that employed for the MoCl5 (see p.

Card 1/3

R E@l‘t‘&m X3t

APPROVED RELEAS /20 crL 6-00513F 22"
FOR RELEASE: 03/15/2001 CIA-RDP86-00513R00196263000 -2



,"A-PRQVED FOR RELEASE: 03/15/2001

o a5 A— .

l'e
| f.

e e T i i A PRI Nt i r
Study of the process of iodide refining of niobium. - ‘?h‘?iéiiﬁﬁﬁiﬁ%/ai;/ea?
‘ ’ %

. . ¢
abstract S/755/61/000/003/013/027), but with the introduction of sublimated !:‘ into
the apparatus. The precipitation rate was measured by the rate of accretion »f the
radius of the filament (mm) per unit time (min). The apparatus comprised a reort
with an extension neck (cf. p. 14l of sbornik, abstr. cit.). Of the 3 test parameters
(filament T, neck T, and retort T), 2 were held fixed anc one was varied; th¢' pre-
cipitated deposits on the walls of the apparatus were chémically analyzed. Dﬁails
Ci the T regime of the various parts of the apparatus are given. Rod Nb, rediced
tc shavings, served as an initial material. The lodine was vacuum-sublimated
twice and dehumidified and dechlorinated. Typical charges: 20 g Nb shavings de-
gassed at 1,000°C and 1.59-2.46 g sublimated L. Precipitation rate vs. chagge T

" . and neck T: 6l tests were made. The filament T was maintained fixed at 9G95C.

. At any one retort T up to 620° the precip. rate grows monotonically with incrgasing

7 neck T; in these conditions Nblj is stable; at any one retort T 620° or highér the

precip. rate exhibits a maximum in the 225-250° range; Nbl is then stable, The

precip. rate with retort T of 650-700°C is 22.8° 10" mm/min under optimal con-
ditions; this is 19-20 times the precip. rate at 350°, Microhardness of precipitated

iy 2 TR TR ) RS STE

wire: The thickest wire made had a 2-mm di.emn2 Microhardness (MH] tests with a
200-¢ load exhibited a highest MH of 240 kg/mm in wire made at 600~ retort T
and 400-500°C neck T. Larger-scale tests were also made in the cquipment
described in no.2 of the present sbornik (1960). Chemical analyses tabulated show

~ Carxd 2/3.
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Study of the process of iodide refining of niobium. $/755/61/000/003/012/027

that the O and H content in the metallic iodide is a function of the precipitation
. process and increases with increasing neck T.  There are 4 figures, 4 tables,
"~ and 11 references (4 Russian-language Soviet, 1 Russian translation of a pre-
sumably English-language paper, 1 French, and 5 English-language). G. V.Churin's
participation in the study is acknowledged.

ASSOCIATION: MIFI (Moscow Engineering Physics Institute).
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_AUTHORS: Yemei'yanov V.S, Leontiyev, G. A., Yevstyukhin, A.L

e TITLE:

‘Moscow. Inzhenerno-

: SOURCE:
. deniye chistykh metallov.

no.3.

TEXT:
tation of Mo by thermal dissociation of
. rment core in a modifie

fizicheskiy institut.
1961, 137-151.

The paper describes an extension of experimental wo
MoClg from the gasecous phase on
d van Arkel apparatus (cf. no.l of subject sbornik,

Study of . the process:'olf thermal disé‘ociation of molybdenum chlorfc}cs.

Metallurgiya i metauéve-

3
rk on the prdtcipi-
a Wiila-
MIFL

1959, 70). The specific objective of the present work is a determination of the

.. effect of the halide-vapor preasurc
', and that of the initial, “raw," metal on the rate
7. griies of MoClS, M0C14, MoCl3, and MoCl
‘standard Soviet and U. S. textbooks.
HC1 treatment, washed in distilled water,
1,000°C in a 10-% -torr vacuum, was use
equipment for the production of the MoClg

sbornik, Atomizdat, 1960, 55. The therma
(with 2 cross-sections).
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extensionneck-through which the MoClg {s introduced from an ampoule. A current
of up to 50 amp could be passed througg the filaments for T-control purposes. The
various types of glass employed at the various retort T's are specified, In all tests
the neck T was lower than the retort T, so that excess MoClg was precipitated in
the reck and the required vapor pressure could be established in the apparatus by
eltering the neck T. The precipitation rate was determined by the rate of growth
of the wire radius per unit time, as cxpressed in terms of the 2/3 power of the rate
of change of the wire-heating current. The neck-T range investigated extended from
40 to 200°C. Two marked maxima were observed at neck T of 100 and 170°C. the
T of the maxima remained the same for 3 combinations of retort T (300 and 400°)
and filament T (1,300 and 1,400°). Ata filament T of 1,400°C and an optimal neci
T of 1009 an ill-defined maximum occurred at retort T of 300-400°; within this
T range low-volatility Jower chlorides formed which interfered with the pyrometric
— determination of the filament T. The increasing growth rate with increasing vetort
L from 100 to 300°C is attributeﬁ‘&ﬁ‘:mjﬁmhﬁﬁed-reaan of the cgfnbination
of the free Cl into MoClg at the surface of the raw material, and {z) accelerated
diffusion of the MoClg thus formed toward the filament. Beyond a retort T of
300°C, the MoClg begins to dissociate into MoCl_, whereupon the partial pressure
of the MoCl,. decreases and the precipitation-growth rate diminishes. Ata neck
T of 100°C "and retort T of 400 and 220° the growth rate increases eteadily at
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Study.of the process of thermal dissociation ... 5/755/61/000/003/015/027
filament T from 1,100 to 1,700°C and is greater at a refort T of 400 than at 220°C.
Summarar of optimal process parameters: Filament T: ,1,‘300—1,4000C; retogt T:
300-400°C; neck T: 100 and 170°C. Microhardness of precipitate: 220-240kg/mm2.
There are 10 figures, 3 tables, and ll citations from 8 x:eference sources (47
Russian-language Soviet sources, 3 Russian translations of U.S. originals, and 1
English-language U.S. source). The participation of Engineer Ye.l. Timoshkin in

the work is acknowledged. !

ASSOCIATION: MIFI (Moscow Engineering Physics Ingtitute).

!

~Card 3/3

me

APPROVED FOR RELEASE: 03/15/20017 IA-RbP86

% :

R 524

-00513R001962630002-2'/'



"APPROVED FOR RELEASE: 03/15/2001 CIA-

RDP86-00513R001962630002-

Eam P a3 S2pa T T R Y SR T T

e T A

 AUTHORS: Godin, Yu, G, Yevstyukhin, A, L, Yemel'yanov, V. 5., Rusakov, Ao,
v Suchkov, L. L. i
TITLE: Oa the solubility of metals in carbon. “,

SOURCE: Moscow, Inzhenerno-fizicheskiy institut, Metallurgiya i metallgve-
deniye chistykh metallov. no.3. 1961, 284-289, '

sat
TEXT: The paper describes an atiempt to determing the solubility of Zr énd Nb
in C, a task rendered difficult by the elevated m.p.of C { > 4,000°C) and its vapor
pressure which, at the m.p., exceeds 100 at. A two-stage approach was chosen: (1)
Determination of the possible existence of solubility; (2) determination of the JJ.”'imit-
ing solubility, if any. The present paper describes the first-stage study for Zr anc Nb.
It was postulated that if one component is soluble in another, the amount of tnd dis-
solved component in an alloy quenched in the heterogeneous region of the phasc dia-
gram from the solidus T should correspond to the limiting content within the crystals
of the dissolved component in accordance with the section rule. Separation of the
crystals from the parent mass of the specimen would then permit analytical proof of
the presence or absence of solubility and a determination of its magnitude, if any.
Serious difficulties were encountered in the arc-melting preparation of Zr-C and
Nb-C alloys because of the high velatility of C (beyond certain concentrations) at high
T. Most of the alloys consisted of primary grains of "free' graphite and a ecutectic
consisting of 2 mixture of graphite and carbides of Zr or Nb, respectively. The pre-

~. Gard lf2
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On the solubility of metals in carbon. S/755/61/000/003/026/027

paration of the C-Zr and C-Nb alloys in a MIFI-9-3 arc furnace in an atmosphere

of Ar is described. Initial materials: Spcctrally pure C sticks, iodide-Zr rods 99.8%
pure, and lumps of Nb 99.3% pure. The charge was remelted several times to achieve
uniform distribution. Separation of the crystals was performed cither by gravity sep-
aration of the C from the carbides or by chemical dissolution of the carbides. Gravity
separation was done on z70-mesh pulverized material. The liquid used was ""brgmo-
phor' (Abstracter's note: Tetrabromoethane?) having a density of 2.8-2.9 g/em”.
The graphite-carbide separation by centrifuging was not complete, which is attributed
to a possibly inadequate comminution of the powder. In the chemical method, the 270-
mesh powder was dissolved at high T in a Pt cup witha mix of HF and HNO,. The
carbides dissolved, the graphite did not. X-ray diffraction of the graphite was corre-
lated with a like analysis of spectrally pure C. In pure graphite the 004 linc alone

is split, whereas in graphite separated from ZrC the 006 line is also split. A com-
parison of the interplane distance from the separated graphite with the values calci-
lated per Nelson, et al., (Phys.Soc., Proc., v.57, 1945, 477} indicates so close a coin-
cidence that the nonsolubility of Nb and Zr in graphite is recgarded as established.

A spectral analysis confirms that if there is any solubility at all, it must be less
than 0.01%. There are b figures, 1 table, and 2 references (1 Russian-language
Soviet and the above-cited English paper).

| ASSOCIATION: MIFI (Moscow Engineering Physics Institute).
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p268/D304
AUTHOR: Jﬂﬂws\" Corresponding Member of the AS USSR,
Chairman
TITLE: Nuclee;r éynthesil;
FERIODICAL: »Nauka i zhizn‘,}noo 7, 1961, 22-26
TEXT: The author explains tt?e advantage of thermonuclear synthesis

as & source of pover and discusses the problems connected with harnessing
ito Much Soviet research on controlled thermonuclear synthesis is carried
out at the Institut atomnoy energii jmeni I.V. Kurchatova AN USSR (Insti-
tute of Atomic Energy jmeni I.V. Knrchatov, AS USSR) under the direction
of Academician LoAs Artsimovich. Academician M.A, Leontovich plays a
guiding role in work on theoretical problems. Importunt"resenrch is also
carried out at the Fiziko-tekhnicheskiy institut (Physicotechnical Insti-
tute) in Leningrad, the Ukrainskiy fiziko-tekhnicheskiy institut (Ukrainian
Physicotechnical Institute) and the Fiziko~tekhicheskiy institut AN Gruzin-
skoy SSR (Physicotechnical Institute, AS Gruzinskaya SSR), while individual
problems are being stadied by physicists at the Moskovskiy universitet
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Nuclear synthesis D268/D304

(Moscow University). At the Leningrad Physicotechnical Institute, Acade~
mician B.P, Konstantinov is directing research on the "Alpha" toroidal
thermonuclear installation, At the Institute of Atomic Energy, I.N.
Golovin is directing work on "0Ogra,"” the largest thermonuclear installa-
tion, which has magnetic plugs and 18 used to study the properties of
plasma, There are 8 figures.

ASSOCIATION: Gosudarstvenxiyy komitet sovete ministrov SSSR po ispol'zo-
vaniyu atomnoy energii (State Committee of the Council of
Ministers USSR on the Uses of Atomic Energy)
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Nugleonies and tlre building-up of communism. Atom. energ. 1%
no.4:301-312 O '61. MIRA 15:9)

1. Predsedatel' Cosudarstvennogo komiteta Soveta Ministrov SSSR
po ispol'zovaniyu atomnoy energii.
(Nuclear research)
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Atamic epergy in marino transportation. Vest.AN SSSR (31 n:l?é)

3 | ¢ Gosudarstvennogo
1, Chlen-korrespondent AN SSSR, p'edsedatel
kc‘:miteta Soveta Ministrov S8SSR po ispol'zovaniyu atomnoy energii.
(Atomic ships)
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, AN SSSR 31 no.l0: 22-28
Atomic science and technical progress. Vest (1R 1419)

0 'é1.

1. Chlen-korrespondent AN SSSR

(Nuclear physics)
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YEMEL'YANOV, Vaslliy Semenovich; FAYNBOYM, I.B., red.; RAKITIN, I.T.,
- tekhn, red.

(Responsibility of scientisto]Ob otvetstvennosti uchemykb. Fo-

skva, Izd-vo "Znanie," 1962, 37 p., (Novoe v zhizni, nake,

tekhnike, IX Seriia: Fizika i khimiia, no,21) (MIRA 15:11)
(Atomdc weapons—International control) (Scientists)
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AUTHORS ¢ JYeomel'yanov, V.S5., Yevstyukhin, A.I., Barinov, I.P.,
Sanionov, A ..

TITLE: The separation of zirconium and hafnium by the
' seclective reduction of their taetrachlorides by
zirconium and aluminium

SUURCE : Razdeleniye blizkikh po svoystvam redkikh metallov.
#ezhvuz. konfer. po nietodam razdel, blizkikh po svoyst. /
red. metallov. Moscow, Metallurgizdat, 1962, 51-62 1

TEXT: Although Zr and Hf are separated on a commercial scale the

present methods used arc so cumbersome and difficult that the cost

of the metals is high. This work is aimed at investigating a new .

and possibly more efficicnt method of ‘scparation. It is shown

that the separation process involving the selective reduction of
the tetrachlorides of Zr and Hf by Zr and Al is entirely fcasible
under laboratory conditions. Using powdered Zr as a reduc1ng,
agent the maximum reduction of ZrCl is observed at 400°C and
attains nearly 92% while for HfCl[ maximum reduction occurs at
390°C and reaches 17%, When using powdered Al better

separation is attained at a lower temperature than in the case of

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962630002-2"
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The ascparation of zirconium ... E039/E420
~reduction by Zr. In the latter case the content of hafnium
chloride in ZrClz has a minimum value equal to 0.029% for a
reduction temperature of 330°C. For the best conditions of

reduction by Zr (at 400°C) the minimum quantities of hafnium
chloride in ZrClsy arc 0.108 and 0,13%, The quantity of 2rCl,
reduced by Al at 330°C is, however, only 21% while for Zr at
400°C it is 91.7%. Reducing with Al at 400°C gives an 89%
reduction and a hafnium chloride concentration in the ZrCls of
0.091%, The data obtained confirms that this process can’be
performed on a large scale. There are 4 figures and 2 tables.
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AUTHORS s Yevstyukhin, A.I., Yemel 'yanov, V.8, and Godin,Yu.G.
TITLE:s Investigation of melts of the chloride-fluoride
* system of sodium, potassium, and zirconium ’
SOURCE: Fizicheskaya.khimiya rasplavlennykh soley i shlakov;
trudy Vses. soveshch. po fiz. khimii raspl. soley
i shlakov, 22 - 25 noyabrya 1960 g., Moscow. Metal- .
v lurgizdat, 1962, 63 - 71 .
TEXT: Hesults of an investigation of the binary system
NKaCl--K3ZrF,, and its behavior under elestrolysis, are given. It
was assumed that these systems possess many common features and

that the study of one system would facilitate the understanding

of the others. The raw materials used for the investigation were
KF, NaCl and K>ZrFg, the latter being precipitated from aqueous
solution whereby the hafnium content was reduced to 0.05 % by the
method of fractional crystallization. K,2rF, was prepared by fusing
together stoichiometric quantities of Ké an KngF6 under argon. :
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Thermal analysis of 25 samples of the binary system, containing
100 - 0 % K3ZrF , was ¢arried out mainly by the cooling curve
method, the heating curve method being used in a few cases. Up
to four inflection points were found in eadh thermogram, the first
two inflections corresponding to the separation of fluoride and
chloride crystals respectively, and the third to the crystalliza-
tion of a eutectic or a peritectic reaction point. The fourth
inflection, observed for only two of the melts, possibly indicated ><
an allotropic or other solid phase transformation. X-ray analysis v
showed that all melts containing up to 95 mol, % XaCl possessed the
ZrF7 phaso, and the NaCl phase was present in melts containing
130 -'75 mol.% NaCl. A new phase, K32rF7.NaCl, and a previously
unknown phase, Kiz4rF;.5!aCl, were detecled in melts containing
30-8% and 60-95 mol.% NaCl respectively. The phase diagram of the
NaCl-~K12rF7 system was constructed; this showed that K3ZrFq.NaCl
and K5ZrP7 NaCl from through peritectic reactions at 570 anz 600°C

respectively, and that a eutectic occurs at 73 mol.% NaCl and 5400C,
The water-insoluble residues of electrolyte samples, taken from an

electrolytic cell, were shown to be K5ZrF7. From the results of this
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and other work, the authors suggest a mechanism for the electro-

lytic production of zirconium from fluoride-chloride melts, the.
. overall reactions beings a) with a sufficiently high concentra-

tion of chloride in the electrolyte .

KBZrk7 + U4NaCl —> 2r + 3KF + 4NaF + 2c1,;

and b) in an electrolyte very defficient in chloride

N —p .
szrF7 + C Zr + 3KP + CFQ

Both reactions occur simultaneously with moderate concentrations
of chloride in the electrolyte. There are 6 figures and 3 tables.

ASSOCIATION: Moskovakiy inzhenerﬁo-fizioheakiy institut ' "7(
(Moscow Engineering Physios Instltute) .
A o
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"Atomie sclonce and technology and the building up of commnism. Jaderna
snergie 8 no,1:2-8 Ja '62,

1. Predseda Statniho vyboru pro vyuziti jaderne energie pri rade
ninistru SSSR,
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1, Czlonek-korespondent Akademii Nauk ZERR,
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1, Chlen~korrespondent AN SSSR,
(Hunga.ry—u.omic engery research)
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1. Oﬁlexi-korrespondent AN SSSR.
(Czsechoslovakia—Atomic power plants)
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ACCESSION NR: AT4005956 , 8/2155/63/000/004/0005/0010
AUTHOR: Yemel'yanov, V. 8,; Yevstyukhin, A. I., Abanin, D. D.

e b g e

' " TITLE: lodide method of zirconium refining

- SOURCE: Moscow. Inzhenerno-fizicheskly institut. Metallurgiya { metallovedeniye
chisty*kh metallov, no. 4, 1963, 5-10

TOPIC TAGS: zirconium refining, zirconfum purification, iodide zirconium, high’
- purity zirconium, iodide refining method*

ABSTRACT: The authors investigated the mechanism of the transfer of nonmetallic

- impurities to the filament during iodide refining of zirconium, as well as the effcct of
; degasification on this transfer, and developed a technique for producing highly purificd
. Zr in a single-stage process. The iodide precipitation of Zr was carried out in a Mo-

glase refining vessel with Mo electrodes and a tungeten filamont {0.05 mm in diamoter).
¢ Preliminary degasification was carried out in a quartz sidearm at 10"*mm Hg and an
" optimal temperature of 850-950C., Subsequent lodide refining was carrled out at 300-
' 320C with a filament tamperature of 1200-1300C. The Zr obtained by this method waa
i characterized by a marked reduction in the content of Oz and Hy 40.002 s7d 2.0004%
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